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A Decision on Abscission
PAGE 473
Dividingcells need to first segregate the complete set of replicated chromosomesbefore splitting into
twodaughter cells by a process termedcytokinesis. Failures in cytokinesis result in tetraploidy,which
can lead to abnormal cell proliferation and is suspected to promote tumorigenesis. Steigemann et al.
identify a new cell division control mechanism in human cells that coordinates the timing of chromo-
some segregation and the last step of cytokinesis, abscission. This mechanism protects cells with
delayed chromosome segregation against tetraploidization.
Bartender, Give Me an Oct4 Straight up
PAGE 411
The four transcription factor cocktail consisting of Oct4, Sox2, Klf4, and c-Myc can induce pluripo-
tency in mouse and human fibroblasts. Other cells, such as neural stem cells (NSCs), which express
Sox2, c-Myc, and Klf4, can be reprogrammed with only two factors. Now Kim et al. report that exog-
enous expression of the one factor, Oct4, is sufficient to generate pluripotent stem cells from adult
mouse NSCs. These one-factor induced pluripotent stem cells can be efficiently differentiated into
NSCs, cardiomyocytes, and germ cells and are able to transmit to the germline in mice. The results show that Oct4 can act alone to
reprogram somatic cells into the pluripotent state.
Checkpoint Caspase
PAGE 508
Caspases are enzymes important for programmed cell death that normally function in the cytoplasm.
Caspase-2 is the only caspase that also constitutively localizes to the cell nucleus, but the functional
significance of this localization is unclear. Here, Shi et al. report that a nuclear protein complex, the
DNA-PKcs-PIDDosome, phosphorylates and activates caspase-2 in the cell nucleus following DNA
damage. Unlike the activation of caspase-2 in the cytoplasm, which promotes cell death, activated
nuclear caspase-2 influences the maintenance of the G2/M damage checkpoint. These findings
raise interesting issues regarding the regulation of the G2/M damage checkpoint by a caspase in
mammalian cells.
Solving the RIDDLE of Ubiquitin in DNA Repair
PAGE 420 and PAGE 435
DNA damage triggers a response not only to repair the genetic information but also to restore the
chromatin structure at the site of damage. Individuals with a deficient response to DNA double-
strand breaks are prone to suffer from immunodeficiency, sensitivity to ionizing radiation, and cancer
predisposition. Stewart et al. identify RNF168 to be mutated in such a disease, the RIDDLE
syndrome. Accompanied by a second report from Doil et al., the two papers identify RNF168 as
a histone H2A ubiquitin ligase that is important in the DNA-damage response. Doil et al. show that
RNF168 binds the ubiquitin polymers generated by another ligase, RNF8, and then amplifies histone ubiquitylation to the extent
required for the efficient repair of chromosomal lesions. Together, the studies uncover the importance of a ubiquitin-driven pathway
involved in genome maintenance.
The Ins and Outs of Amino Acid Sensing
PAGE 521
The target of rapamycin (TOR) kinase regulates eukaryotic translation and cell growth.
Withdrawing amino acids shuts down TOR activity resulting in suppression of translation
and activation of autophagy, but it was not known how cells sense amino acids upstream
of mTOR. Nicklin et al. identify two transporters that cooperate to regulate mTOR and au-
tophagy in mammalian cells. The first transporter imports L-glutamine, which by itself does
not regulate mTOR. The second transporter, which is an antiporter, couples the export of
L-glutamine to the import of essential amino acids, such as L-leucine, that then stimulate
mTOR activity. This study reveals how cells respond to nutrient availability and coordinate
the appropriate responses.Cell 136, February 6, 2009 ª2009 Elsevier Inc. 381
Unwinding at the End of the mRNA
PAGE 447
Initiation of translation requires the unwinding of secondary structures in the 50 untranslated region of mRNA. This function is carried
out by the RNA helicase eIF4A with the help of several of the accessory proteins including eIF4G and eIF4H. Marintchev et al. report
the topology of the eIF4A/4G/4H helicase complex and provide evidence for how the accessory proteins contribute to helicase
function. The authors show that eIF4G and eIF4H modulate the affinity of eIF4A for ATP by promoting either the closed, ATP-bound
conformation or the open, nucleotide-free conformation. The topology of the complex and the spatial arrangement of the
RNA-binding surfaces offer insights into the mechanisms of mRNA unwinding and scanning.
New Recruit in p53’s Battle with Akt
PAGE 535
The tumor suppressor p53 and the kinase Akt have opposing effects on turmorigenesis. Whereas
p53 triggers apoptosis by activating specific target genes, the oncogenic Akt phosphorylates its
substrates and transduces downstream survival signals. Kawase et al. now identify PHLDA3 as
a p53 target gene and show that it plays an important role in balancing the p53 and Akt signals
within a cell. PHLDA3 encodes a PH domain-only protein that represses Akt by directly inhibiting
binding of the activating lipids PIP2 and PIP3. PHLDA3 thereby suppresses Akt translocation to
the cellular membrane and subsequent phosphorylation and activation, preventing the transduc-
tion of survival signals. The authors also find that the PHLDA3 genomic locus is frequently deleted
in primary lung cancers, collectively suggesting a potential role of PHLDA3 in tumor suppression.
Transposon on, Transposon off
PAGE 461
Transposons can move throughout the genome and are mutagenic. Organisms have evolved
multiple ways to suppress transposon activity, including DNA methylation and small RNA-based gene silencing. Using the plant
Arabidopsis, Slotkin et al. show that in pollen, which contains two sperm nuclei and a vegetative nucleus (VN), this suppression is
lost specifically in the VN. The reactivation of transposons in the VN results in the production of a class of small RNAs that then accu-
mulate in the sperm cells. Their data suggest that transposon reactivation in the VN reinforces transposon suppression in sperm cells
and potentially strengthens transgenerational epigenetic silencing.
Dynein Takes a Swing
PAGE 485
Dyneins are microtubule-based motor proteins related to the AAA+ superfamily of mechanoenzymes. In dynein, six AAA+ modules
are followed by a C-terminal sequence widely thought to form a seventh domain in dynein’s ring. Roberts et al. show instead that
dynein has a hexameric ring of the AAA+ modules at its core, suggesting that it has mechanistic similarities to other AAA+ proteins.
The results also suggest that a sequence upstream of the AAA+ region includes a rod-like ‘‘linker’’ structure that can swing across the
ring when dynein binds ATP and that could move cargo.
An Imp-ortant miRNA Discovery
PAGE 496
MicroRNAs (miRNAs) guide Argonaute (Ago) proteins to specific target RNAs leading tomRNA destabilization or translational repres-
sion. Weinmann et al. report the identification of Importin 8 (Imp8) as a new component of Ago protein complexes. They detect Ago2
in the nucleus of HeLa cells and show that knockdown of Imp8 reduces the nuclear pool of Ago2. Surprisingly, they show that Imp8 in
the cytoplasm colocalizes with Ago proteins in P bodies and is required for efficient binding of Ago2 complexes to a large set of target
mRNAs. Thus, Imp8 is required for cytoplasmic miRNA-guided gene silencing and affects nuclear localization of Ago proteins.
’Elp with Tubulin Acetylation in Neuronal Development
PAGE 551
Cerebral cortex development relies on the coordinated migration and branching of projection
neurons, which in turn relies on the regulation of cytoskeletal components. Creppe et al. now
show that Elongator, a multisubunit complex (Elp1-6) that harbors histone acetyltransferase
activity, is required for proper migration and branching of cortical neurons. The authors
provide evidence that neurons deficient in Elongator function have these defects due to lower
levels of acetylated a tubulin and that a tubulin is a substrate for Elongator’s aceytltransferase
activity. Elongator deficiency is known to cause familial dysautonomia, a neurodevelopmental
and neurodegenerative disease, thus the current findings indicate that Elongator-mediated
acetylation of tubulin may be important for neural development in several contexts.Cell 136, February 6, 2009 ª2009 Elsevier Inc. 383
